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ALTHOUGH THE MAJORITY of injuries that come
before the California Industrial Accident Commis-
sion are more or less clear-cut clinical entities, such
as sprains, lacerations, burns and fractures, there
are others in which the cause is not always clear and
the diagnosis is sometimes difficult. Frequently these
injuries merge with or overlap non-industrial ail-
ments so that the relationship of injury to the pa-
tient's work is debatable.
Some injuries of this kind involve special fields

of medicine but the industrial surgeon is the one
who first sees the patient. He is the one who must
recognize the nature of the injury and direct the
early treatment. Some of these borderline conditions
have caused so much controversy and litigation that
it would seem helpful to make note of them and to
describe some of their usual clinical characteristics.

* Sometimes in cases of injury in which a claim
for compensation is made on the basis that the
injury is attributable to the claimant's work, the
etiology is not clear cut. Such injuries tend to
merge with and to overlap non-industrial ail-
ments.

This presentation deals with some of the more
troublesome conditions of this order-among
them chondromalacia of the patella, causalgia,
Sudek's atrophy, shoulder-hand syndrome, whip-
lash injury, tenosynovitis, epicondylitis, acoustic
trauma and acute coronary occlusion. Often in
these conditions, it is almost impossible to de-
termine accurately how much or how little of the
associated disability is attributable to industrial
cause. In most of them, however, early diagnosis
and sympathetic management of injury when it
does occur, are of great help in determining
compensability and in returning the employe to
suitable work.

Chondromalacia of the Patella

In looking back over the records of many knee
injuries which have come before the Accident Com-
mission, it is apparent that the diagnosis of chon-
dromalacia of the patella has been very frequently
missed. This disorder tends to simulate so many
types of knee derangement that the diagnosis is often
made only in the course of an operation for repair
of some other supposed condition.

Chondromalacia of the patella is quite common.
Carr and Howard3 reported 19 cases of this dis-
order in 60 consecutive cases in which knee arthrot-
omy was carried out. In ten of the 19 cases patellec-
tomy was performed. These observers expressed
belief that the cause of this condition is probably
trauma and, secondarily, lack of blood supply and
little regenerative power. The condition may be of
idiopathic origin.14 Symptoms may be precipitated
by recurrent strains or by direct blows on the
patella.4
The patient usually complains of pain, especially

while climbing stairs. There is a feeling of insecurity
and grating and sometimes pseudo-locking. Diag-
nosis may be difficult. Crepitation is the most com-
mon finding. The patient complains of pain when
he extends his knee against resistance or when he
tries to step up onto a chair. Firm pressure over the
patella may cause pain. Quadriceps atrophy is usu-
ally present. Anterior-posterior x-ray views are
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seldom helpful but serial films made in tangential
(axial) planes may occasionally reveal roughening
or irregularity of the articular surface of the patella.

Often it is exceedingly difficult to ascribe the exact
cause in cases of chondromalacia of the patella. Very
often it occurs following trauma in arthritic persons
who already have advanced degenerative changes in
the knee. This and the tendency to simulate other
knee disorders makes the evaluation of the indus-
trial aspects difficult. Comparison with the opposite
knee may give valuable information.

This condition is missed so frequently that it
should be looked for whenever disability persists
after an injury to the knee and findings of knee de-
rangement of other types are lacking.

Treatment varies with the surgeon but will usually
include quadriceps exercises. Excision of areas of
diseased cartilage is advised by some surgeons.
Patellectomy is a last resort.

The Reflex Dystrophies
Some of the disorders in this very troublesome

group are reflex sympathetic dystrophy, causalgia,
Sudek's atrophy and the shoulder-hand syndrome.
The condition develops as follows: Following injury
a painful local process initiates a reflex arc, prob-
ably by way of the sympathetic nervous system. The
pain itself brings on vasospasm, which causes more
pain, thus keeping up a vicious circle.2 The various
reflex dystrophies are not always clear-cut; they
tend to merge and overlap. Each, however, does have
certain individual characteristics.5
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The stimulus which initiates the reflex arc is often
a painful sprain, laceration, crush or infection. The
symptoms and findings are out of all proportion to
the original injury. Typically they consist of pain,
swelling, edema, vasospasm, hyperesthesia and par-
esthesia. The skin is usually smooth and glossy and
the skin wrinkles appear to be ironed out. The skin
may be dry or there may be profuse sweating. The
pain and swelling cause immobility. The immobili-
zation in the presence of high protein edema fluid
gives rise to fibrosis,2 joint stiffness and deformity.
In the early stages, pain, edema and hyperesthesia
predominate, followed later by joint stiffness, de-
formity, atrophy and osteoporosis.

Causalgia. Causalgia is a form of reflex dystro-
phy. Pain is a basic feature in all the dystrophies
but in causalgia it reaches its greatest intensity.
The patient may not even permit the examiner to
touch the injured member. The pain is usually more
or less confined to areas supplied by the median or
the sciatic nerve. Causalgia may result from rela-
tively minor injuries. Infections and crush injuries
of the fingers are frequent causes. The condition
should be looked for in cases wherein tying, typing
symptoms develop that are far out of proportion to
the original injury, especially if the patient is of
unstable type.

Sudek's atrophy. In Sudek's atrophy, while the
general findings of the other types of reflex dystro-
phy may be present, it is osteoporosis that is the
predominate feature. The condition seems to be often
a sequel of painful unsplinted injuries. Joint stiff-
ness and deformity are common residual conditions
associated with it.

Shoulder-hand syndrome. Shoulder-hand syn-
drome is characterized by pain and stiffness in the
shoulder and may or may not be associated with
pain and swelling in the hand.5 It is a type of reflex
dystrophy and while trauma is a frequent cause,
sometimes there may be no causative factor appar-
ent. Steinbocker26 reported a series of 42 cases, nine
of which followed myocardial infarction. Among
the other causes were trauma and hemiplegia.
The pain and stiffness in the shoulder may simu-

late that of bursitis or arthritis.' It may be difficult
to decide whether it was the injury blamed by the
patient or some other, perhaps non-industrial, factor
that was the cause. The disorder usually runs a
rather chronic course and residual stiffness in the
hand and shoulder are common.

Shoulder-hand syndrome seems to have become
something of a dumping group for upper extremity
ailments in which the diagnosis is in doubt. In bor-
derline cases of shoulder disease in which the patient
has been seen by a succession of examiners, one of
the diagnoses is usually shoulder-hand syndrome.

Treatment of all the dystrophies should include an
attempt to eliminate edema in the hope of lessening
the subsequent fibrosis. Usually an attempt is made
to break the reflex arc either by sympathetic block
or, as a last resort, by sympathectomy.15
The various kinds of reflex dystrophy seem de-

signed to plague the soul of the industrial surgeon.
The findings are often vague and indefinite. Al-
though the hyperesthesia and paresthesia are not
always in accord with nerve distribution and may
seem to be glovelike, hysteria may not be the pri-
mary factor.2 The reflex dystrophies are frequently
associated with non-industrial ailments. To make
matters worse, these conditions usually occur in per-
sons who are emotionally unstable.
A busy surgical consultant, recognizing the neu-

rotic background, may be tempted to underrate the
complaints. The patient may be sent to a succession
of consultants in various fields, and each of them
may add a little to the diagnosis and treatment.
This cannot but confuse the patient, who, his under-
lying emotional problem unrelieved, finally returns
to haunt the reception room of the industrial sur-
geon whence he began. Gradually the complaints
diminish, but severely disabling stiffness and de-
formity remain. Although professing no solution to
the reflex dystrophy problem, the author believes
that early diagnosis, together with sympathetic man-
agement by a physician who has the patient's con-
fidence, will prevent some of the disability.

Whiplash Injury
Whiplash injury is caused by violent hyperexten-

sion of the cervical spine followed by violent hyper-
flexion. The occupant of an automobile may receive
injury of this kind when the car in which he is
riding is struck from behind by anofher car.
The typical symptoms include neck pain and stiff-

ness, with occipital pain which may radiate to the
frontal region and to the eyes.2 These symptoms may
be associated with dizziness, faintness and vague
vasomotor phenomena. The symptoms, while seem-
ingly bizarre, do form a very definite pattern which
is observed repeatedly. The symptoms are hard to
explain. Question often arises as to whether or not
the patient is actually disabled. Muscle spasm if
present may be the only objective finding. X-ray
examination may detect muscle spasm that cannot
be observed otherwise.

All the spinal nerves except the first and second
cervical pass out from the cord through interverte-
bral foramina and are more or less protected from
injury. Since the nerves of the first and second
cervical vertebrae pass out directly between the
atlas and the skull and between the atlas and the
axis, they would seem to be somewhat vulnerable to
injury.

CALIFORNIA MEDICINE410



The posterior ramus of the second cervical nerve
continues out through the muscles of the neck to
become the greater occipital nerve, and symptoms
referrable to the greater occipital are common after
whiplash injury.
The anterior rami of the first, second, third and

fourth cervical nerves make up the cervical plexus.6'8
Each fiber connects with the cervical sympathetic
ganglion by way of the gray rami. Deep branches
connect with the vagus and hypoglossal nerves,
and vasomotor fibers extend to the internal and exter-
nal carotid arteries. Pizon22 stated that even slight
trauma to the cervical region may bring about
changes in the blood vessels, especially the verte-
bral artery. He expressed belief that the vertebral
artery is exposed to the "stretch syndrome" pro-
duced by irritation of the sympathetic nerves.

Since there is, then, a complex nerve network
located in an area that is quite vulnerable to trauma,
it seems probable that many of the bizarre symptoms
associated with whiplash injury do have a definite
organic basis.
Symptoms referrable to whiplash usually clear up

within a year or 18 months, leaving little if any per-
manent disability. Heat and cervical traction seem
to help in some cases.

Since whiplash injury may be confused with
arthritis of the cervical spine or with injury to the
cervical discs, the advice of a neurologist is usually
indicated.
The term whiplash injury is frequently misused.

Many trivial cervical sprains are spoken of as whip-
lash injuries and fantastic claims of disability are
not uncommon. On the other hand, some attorneys,
some general physicians and even some neurosur-
geons seem to feel that every person claiming whip-
lash injury is a malingerer. Considerable study is
being given to this problem, and it is hoped that a
more scientific explanation for the bizarre com-
plaints will be found.

Tenosynovitis

The kind of tenosynovitis most frequently ob-
served by industrial physicians involves the exten-
sor tendons of the thumb and wrist. The condition
may follow any excessive gripping action. Knot-
and even very light repetitive motion may be the
cause. In early stages there may be no objective
symptoms and the condition is often diagnosed as
arthritis or neuritis.11

If the patient immediately ceases the offending
activity, quick recovery is the rule. But if tenosyno-
vitis is permitted to develop until objective findings
are unmistakably present, it will probably be too
late to prevent prolonged disability. Even at this
stage, however, immobilization in a cast may be all

that is necessary. Heat and diathermy seem to ag-
gravate the condition. If severe symptoms persist
over a month, surgical splitting of the involved ten-
don sheath should be considered.11'12
The problem is primarily one of early diagnosis,

which is made on the basis of the history and the
complaint of pain when the involved tendon is sub-
jected to stretching. If the patient is a woman-and
most patients with this disease are-she will almost
always complain that she "drops things." If the.ten-
dons of the abductor policis longus and extensor
policis brevis are involved, Finkelstein's test13 is of
great value. In this test the patient clenches the fist
over the thumb while the examiner forces the wrist
sharply into ulnar deviation. Complaint of sharp
pain when this is done is practically diagnostic.

Although in most cases it is tendons in the upper
extremities that are affected, sometimes tenosyno-
vitis of the sheaths of the peroneal tendon follows
ankle injury. In most such cases observed by the
author, there was prolonged disability until someone
along the line finally made the diagnosis. Usually in
tenosynovitis that is sequel to injury of the ankle
there is a sharply defined tender swelling just be-
low and behind the lateral malleolus.19

Epicondylitis (tennis elbow)

In this condition there is usually tenderness in and
around the epicondyle. The complaint of pain on
extension of the elbow while the wrist is flexed is a
valuable sign. There are seldom any objective find-
ings.

The exact nature of the lesion of epicondylitis is
not known.25 It probably consists of fascio-periosti-
tis2 together with a partial tear of the fibers of the
conjoined tendon at its point of origin near the epi-
condyle. The extensor carpi radialis is said to be
commonly involved.25 A much less common vari-
ation, with much the same symptoms, results from a
bursitis of the radio-humeral bursa.25

Treatment of early cases consists of rest and
avoidance of the work that brought the condition
on. Later if symptoms persist, procaine injection
may be tried, but usually this does not help much.
Severe cases are probably best treated by converting
the partial tear into a complete tear, either by manip-
ulation or by surgical operation. The author knows
of one orthopedist who simply injects procaine into
the painful area and then instructs the patient to
use the wrist and forearm vigorously. The results
seem to be better than those obtained by other
means.

Acoustic Trauma

The loss of hearing resulting from noise is becom-
ing more and more an industrial problem. The deaf-
ness is of the "nerve type" and the high frequency
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ranges of the sound spectrum are involved first. If
associated with a history of noise exposure, dimin-
ished hearing acuity of sounds above 4000 cycles per
second is strongly suggestive of acoustic trauma.
The hearing loss due to the aging process (presby-
cussis) also is in the high frequencies.

Often in industrial cases of diminished acuity of
hearing there have been no pre-employment audio-
grams and it is impossible to determine just what
portion of the hearing loss is the responsibility of
the present employer. Hence, pre-employment audio-
grams are advisable if there is a noise exposure. In
some respects the acoustic trauma problem is similar
to the silicosis problem, in that a succession of em-
ployers may be involved. The services of an otolo-
gist are always needed in dealing with such cases.
The industrial surgeon, however, may be able to
detect early cases and prevent the continuance of
dangerous exposure.

Acute Coronary Occlusion

There are two entirely different schools of
thought regarding the relationship of acute coron-
ary occlusion to effort and to strain. Most authori-
ties agree that in most cases coronary occlusion is
a result of the natural progression of coronary dis-
ease.7'9'10'18 Other investigators believe, however,
that in some cases exertion and strain do precipitate
the attack. 1,7,9,20,21,23,24,27 A few physicians seem to
feel that exertion and strain play little or no part in
acute coronary occlusion."6"7 It seems doubtful,
however, that even they would advise a patient with
advanced coronary disease to do strenuous work.

Attorneys for injured workmen and attorneys for
employers alike soon become very adept in choosing
internists and cardiologists whose opinions, while
perfectly honestly given, do nevertheless support
their clients' contentions.
The picture of a workman collapsing from a heart

attack during strenuous work is very impressive to
most laymen. In many cases courts and boards re-
viewing compensation claims seem to have ignored
the fact that every case of heart disease is different
from any other. They seem to have been inclined to
oversimplify the multitude of medical problems in-
volved and to have based their decisions largely on
time relationship and on the precedent of past de-
cisions. If litigation does not begin until months
or even years after the attack the details of events
immediately preceding the attack are often vague.
The more complete the history in these cases the
more correct the final evaluation will be. Autopsy
reports are usually helpful.

Rules against the hiring of persons with heart
disease are not necessarily the answer to the prob-
lem as it affects employers. For one thing, making
such rules would deprive employers of many highly

skilled workers; and, for another, it cannot be over-
looked that in most cases in which compensable
cardiac disability is claimed, the attack occurs in a
person who previously had, supposedly, normal
heart. A well managed job placement program based
on accurate medical evaluation of the ability to work
is advisable, not only because it would enable many
highly skilled men to safely return to work, but in
the event compensation is claimed on the basis of
cardiac damage, the adjudicating commission or
board will have sound data for making a correct
apportionment of disability.

California Industrial Accident Commission, 965 Mission Street,
San Francisco 3.
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For Your Patients-

About the Coft of Good Medical Care...

While I know you understand that I, as your personal physician, am not
in complete control of all medical care costs, I still would like to emphasize
a few facts:

From your own experience you know that not-so-serious cases usually
involve nothing more than the moderate expense of home or office visits and
medication.

It is when serious illnesses or accidents require hospitalization that we may
run into financial problems. Hospital charges, special nurses, drugs and
appliances are all factors over which I have no direct control.

That is why it is my sincere hope that, should the need ever arise, you'll
look upon me not only as your personal physician but also as a sort of
"health engineer." In that capacity I am at your service to assist you in
making arrangements for the best of medical care on the most reasonable
financial basis possible.

I take those precautions when I am ill or when a member of my family
requires extensive care. The same services are available to you.

Sincerely yours,

M .D .

MESSAGE NO. 6. Postcard size, single fold leaflets, you to fill in signature.
Available in any quantity, at no charge as another service to CMA members.
Please order by Message No. from CMA, PR Dept., 450 Sutter, San Francisco.
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